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[&EE£!s] 0009 
[AilSHXH 2000.11.23 
[^Hl^slgW] H01L 

ssi ®mD\xm &um ^ ois oisa s^witf 

[^■§2.1 S^SsJ] Slurry for chemical mechanical polishing and 

manufacturing method of copper metal interconnection 
layer using the same 

21] 

1-1998-104271-3 

[CHdISJ] 

0ISH 

[ CH £l 3 H ] 9-1 998-000334-6 

[2i^o|oj=s S ^] 1 999-009556-9 

[CH£ieJ] 

[CH£t£J3H] 9-1998-000541-1 
[SM^IEie^&l^] 1999-009617-5 
[CHBI2!] 

[ CH £l 21 3 = 1 9-1 999-000226-8 

[S^o|oj=suj^] 2000-002818-3 

[SS2I S^H^Il LEE, Jong Won 

[^Sie^ai^] 710922-1018517 

463-020 

l^±] SJIS g^AI SS^F =£LH§ 29 Si XI gfXIDrS 

603# 200 6^ 

[^2SJ] KR 
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YOON.Bo Un 

651219-1676310 

150-010 

A1S«AI §§5? 012l£e (MOHUM 2= 702s 
KR 

HAH, Sang Rok 

611114-1031525 

135-120 

AiS^AI ^=P- MMm 565-19 S^«jg 5# 
KR 

^SOII S£J, «1 S HI60£O| ^§ 

Oil SIS S£!£JAI- S S?SUQ. CHBI2I 
OlgH (£1) QHBI2I 
(21) CHE.I2! 
01 £H ^ (2!) 



17 S 
0 E 
0 2 
17 S 
682,000 @! 

1. SSfA-l- 9/dlAKSEe)_1 



29,000 S 
0 S! 
0 S! 
653,000 SI 
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[iL^] 

[ASH 

5L^S>JL, 3*«M31*1 <3*}-g- *^Bl« ^tt^. 

^*Rr #31*)-, ^71 b]4|^ <3<*o| qs$& ^-71 ^l-^ ^6j| cM># nq-ej- nfl &| <H 

£ 3 



19-3 



1020000070008 2001/1/ 

3^7131^ ^ p >-§- * 0 1« ^«fl^d *ll2^{Slurry for 

chemical mechanical polishing and manufacturing method of copper metal 
interconnection layer using the same} 

<4> «h£*fl<q ji^sJ-, :dl^3sH1 ^r^ ^*r°l^ -£31 ^ *fl^l 9X°]x\, 

# ^ ^<H ^ ^ ^ ^ ^ Cf-g- -§-o]^7fl ^^}7] $)f% 

alH^MKbase layer)* ^^s^r^ sj-*}-^^ <£v}( Chemical Mechanical Polishing) 

19-4 



1020000070008 2001/1/ 

(Slurry)^ sj-^ ^"§--4, o§u>7]^ 71313 S^l 5l*fl ^19S4. ^3*1 

^-7l7lH <?ln>-g- ^&|e)^ SIMS} a^sf 3fl ^#1- nfl o] A>o)^ p^l*]. m 

-g-ol ol^^ J1) ^^cq sM^-^ofl ^gflA-l ^-^oi ^Tl^-g-oi oi^oi^icf. 

l&HSfl Hfl^l 7l#o]l olo]A^ ^o] 71 ^ 7i ^ ^ 71 A§ ^ 

ol ^JlT5>i}. ^el(Cu)^ ^^l^-CAl)^ hIje^H wl^-sj-oi ^-t}-. n).^ ^sll- ol-g- 
*V ^aflAl ti>£.^l cl^>o]l-ol 0.18#m °}*}3. 7>^ tifl^i 7l^ TlsflAl 

#^l7l fl^M ^-^>7ll A>-g-SlJI n^tfl, ^M^- ^o) ^«flAi# 

7)^5] ^^oll ^ #^<q Aizl- ^ofl tr^e}- sflE-1^^ ^afl^^g- 

^*Rr ^-e], ^P-sl(Cu)^ ^e^^s] oi^-g-o.^ oj^><*| cf^. ^0.3. ^ufl 
^* ^*>7fl ^, 71^5] f^^eNH ^r^ol ^€ ^ 

7l JflSfl ^ 't^Rl (Damascene)' ^°1 ^S. ^g-g- ^tafl 

-id ^^)k= cj-*H0 ^ rl-P>Ai ^ ^14. aj 7 H, el-ol tfn}-^ ^ 

$*H°11 yfl-id^^l ^21 ^ j=$*1 <3<* vfloll 21- 

«?1 *§#.2.S nfl^sl^ $^£)fe- ^r«fl*i4 ^>«-^ j^^o} <£^Jg- ^sfl ^h«# SEfe 

^fl^^m ^-^4^ f2t ^W-. 
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^ tifleM^-a- ^, #^7l^al-^ (Physical Vapor Deposition) 

* °l-§-*H ^elCCu) *1 *§^*}JL, <#7] ^] &7]S.^r (electroplating) 

u o^* °l-§-^ S3I*l7} ^SLS. ^-^Tfl 51^-## ^^tr Sr«l-7]^ 

^» ^tifl*! ^^^r 3J^, ^ #3 ^ «fl*I# ^o) s}7l nfl 

£-ofl *H3( through-put )°1 ^«l-g-°l ^7>t]rcf. , ^r^l ^ d r^°fl 

^ 7)&<#<$*\ S^r^^ ^ v sHl ^^fl ^^s]^ 7l 

*xfl ^f«1)*i^ ^-v\]7\ fl^H i^Sr £*Rr &i=r. W7l^l^ <£p}^ 

^- 7 )J7 Aj-JjLo^ ^ M)^%4r ^Tltr 3s ^JE^-*^ ol-g-^M 1=31*1 

ofl <3*}*lK<3*} t a^ r )7> ^>^}7fl 5)^1, olelt!: ^^Ml^ ^Tfl ^7l7> ^ ^1 
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^oflA] ^z^cf. 2^ ©le]^: #7l^ ^ j^™^ o>q^ ; 

J±<^al £ 1^1 , ^S^S. 10€r 12^ 14tt 

<9> *Qrx$o} o]^jLX} f>}^ 7]^ AAtt ^"MH ^ ^ 31 °1 ^ ^ 5E^ i32fl 

<10> ^ o]^j7^> ^ t)-s 7 ]-^ ej^ (3 ^ E ^1^1)21 ^o\) <£ 

<H> <$7] 7)^ 4^1« ^^7l ^£r, <+SMI, PH S*M1, ^eflolS A) 

ot ^ol^l- S.^\jL, ^u>^l# ^-*}*1 ^ ^j-g- *m 5HM313 <3 

<14> # 7 ] ^eis]^ pHfe 2 ifl*l 11 ^£^1 u>^*V4. 
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<15> #71 ^Bl3 pH-tr ^ SEtt <g7l^ -g-^^- A}-g-*H S^^-cf. 

<16> Al^Kg- ^<£#, Al-uzfA]-, #^^>, El-Vd-th EDTA, BTA, 

NHEDTA, NTA, DTPA EDG^l ?H a>^-3]s>cf. 

<17> ^1-71 Cj-g- 71 #^ ^f>}7) flsH ( a ) 71^- ^H] 

^^^H ^ afl^S- 0 ^ ^^tb^-. (b) ^"71 

i ^^o] t§A^ ^-71 ^3}-^ ##d\} ^>l- trfe} W fl^<H^-* ^^^tf. °}°]*\, (c) 
^-71 ttflslol^- >$H ^-^ *]H.#,g- t^afl, (d) ^"71 5^>i 

A}-g-*H sj-s{-7l^l^ ^p>*H #7l afle!^^-^- i-^A]^icf. 

<18> ^7^, Aj-7] ^ ^tiflAj ^S^^r ^71 (d) &7)} ^, ^.7}^^^ °]-%-*} 

^ -*7l c^o]] ^Aj^ Aj- 7 ] ^ Aj-ofl ^ ^*Rr #31 ^ 

<19> 0 ]^. ( £^^r ^-S^H <4€- ^1^-7)1 

T^A^ 0>M^Cf. £^Aj-oflAi ^ «-Jr±^ ^^«V 
<20> igj^o} ti]-^^. ^ A)o|) oil ^7]7fl^ o}p>-g- ^e)e^ ^(Cu) ^r«fl*I 

<£ul~g- ^eJeH ^ ^o)cf. ^, ^efl^l ^e^^m ^^m-(Al 2 0 3 ) 
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(Silica)^ <&*M7} €*r3£-3. i^£]<H 91^, 4fl 

^*HH ^eH^r <?!^Ml7> 5L^sl*] #o_J2.5. <3*MH ^*fl -^-^ 
<2i> w>^^ iAloJoJ tc^ ^7]^m ^sMl, pH 

<22> # 7 ] ^aMlS-fe- 4-^2}-^ (H 2 0 2 ), €(ferric) ^1^^ #5.^- 

( ammonium) Tills] ^sMl* ^>-§-^b %°) «>^*>4. ^SMlS.*! sKt^^-I- A}-g- 
*Kr ^s^^fe- 1 20 ^% |7}fH, 33r ^^^Mlxr 1 

^ffflb 10 ^£ ^o] Hf^^cf. ^VsM!^ Fe(N0 3 ) 3 5E^ Fe(P0 4 ) 3 

Q € XI ^ -it^Ml* ^>-g-*Kr ^-f, € 31 ^sMl^r 0.01 ifl^l 5 ^ 

*3=% ^S. ^7>^, wf^-3j^>7ll^ 0.01 xfl^l 1 ^%=% ^£ ^7}*}^ «> 

^^KK ^sMl^H NH 4 (N0 3 ) NH 4 (P0 4)^ ^ #3.^ 31 1^1 ^SMI-I- *l~§-s}-Tr 

^-f, tS¥ 31<1^ -i+sMl-b 0.01 vfl*l 5 ^5. ^7>^H, tf-Sr 

7))^ 0.01 tfl*l 1 ^£ ^ 7}0>}^ 7 A°) w>^^>4. 

<23> *V tc|.^. ^71^1^ ^^V-g- *&|^^ pH i=. 2 vflxl 11 ^ 

S^l^Mr ^KH 2 S0 4 ), ^(HN0 3 ), <^(HC1) ^ <^(H 3 P0 4 ) f-S] ^ -g-<3j* a> 
-g-W. ¥7}^2) pH S^aflS.^- ^^f-CKOH) SE^r ^r^>2}-^-S.^-(NH 4 0H) -f-^ <*7l 
^ -8-^ -M-g-^K 

<24> ^-7] zJ3M.e a] 5to. s ^ ^^(citric acid), ^^^(mal ic acid), #^-^^> 
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(gluconic acid), ?J/tKgal 1 ic acid), H}^^ tannic acid), 
EDTACethylenediaminetetraacetic acid), BTACbenzotr iazole) , NHEDTA, 
NTACnitrilotriacetic acid), DPTA EDG -f-i- ^N^H ^^r-Br 0.001 ^ 

ifl*] 1 ^%=% ^£ 3i7l-«M, ci^r 0.001 ^%=% vfl^l 0.1 

<25> ^HM^r ^*HH ^ ^ V 7l7fl^ <2*l~g- #^ ^T^JE S. 

^iL^, 1000 xfl*l 2000A/min, ^#(Ta)^- 200 500A/min, ^ 

fl-i-MmeM^(TaN)^ 200 500A/min, PE-TE0S(Plasma Enhanced-Tetra Ethyl 

Ortho Silicate)^ 50A/min °]-s}£\ *\] ~A ^£.-1- 3i^i=h 

<26> 6\^ t -g- tcf^ s^l?^ o^T7>-§- A>-g-SM ^- 

<27> £ 2 tfljx] £ 5tt £r 2)- ^-7] 7^1^ ^S)* A}-g-3H ^-ej -g-^tifl*} 

<28> £ 2 # %^s\^l , 7]%(n]S.X\) -y-ofl #^>^^^-(20) a>^1 ai 

^ #^^^"(20)ifl<Hl ^M* wfl^£.<#£] S3]*1(22)<H ^ , =^<* 

tM-g n^^Mfe- #^^^"(20)# ^-f-^H ^£.*f| 7l^(n] £ Al) ^ 
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<29> °]*]*\, S ^1(22)7} ^^€^^-(20)^ ^^^1 tifleHn}-(24) 

<30> cf^l, yfleM^(24) -M isjjE^^ #el7l^^-(Physical Vapor 
Deposit ion) ^ °l-§-*H ^(Cu)* n 1 ^ ^1 = ^(26)# ^ 

<si> £ 30. ^s>^ , <3*M1« -S-B-^l ^si^-i: 31 

3 ^}» 21*3^. °H, yfl^l* ^^-JL*} M 31*1(22) ^fl°fl ^ 

%(26)^ ^7)JL >jHM ^3 ^^ ( 2 6 )^- *\}7]7>}ol J=3l*l(22)7}- ^3*1 & 

H3l*l(22) xfl^l^- ^ *]ll#(26a)°l <£*r*l]» f-&-*Rr 

e)^ 2}-«M7fi3 ^, ufl^ol H 31*1 (22) ^ <2*>*m ^Al^lTfl E]j=LjiL 

<32> £ 41- %^<5>^ , ^"71 -*<H ^7li^-«J-^# o] -g-^-a} ^e) 

(28)* 5LiH>4. °H, ^ *lH#(26aH ^^H^ ^7]£#o] ^t^jo 

3., M^l^l(22) tfl^]^V -£^#(28H ^£1}. #7] ^l^^gr °l-g-*H 

£r ^3 £^"#(28)^ S ^1(22)1- nfl^^ ^ oi^- ^&f>}t±. 
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<33> £ 51- ^-S^, s\-^7] 7}]^ <£n> ^-g- 1=31*1(22) ^ 

e] £^-#(28)4 Bflel°W24)-g: ^ItI^H J=31*l(22) tJH *fl^ ^e] #^yfl^l# 
(28a)^r 

^X\d\]6\] tV^£]^ &J1^, 7l#^ AHMH*1 r$ ^o>o]}^ ^a}^ 7 ]. 

<35> M- ^o\) o]*j. S^T^ ^ OH- o]-g-*> ^s] ^WflA} ^ifj-ig 

<36> ^fl, ^ ^(defect)^ ^^8: ^IsHr 'S^^t ^-6-^1 ^-9.5-^ <S*>*1] 

-g^^g- ^# ^ ^, <£*M# |7}§W t^s^ ^ 

<gn> , tifl^o] sjxfl^ iflofl <=ln>^7l- ^ €-*H^l ti^^Jl 

<3?> l-*!), ^&|eHl ^Ml-fr ^7KH ^-g-iis.*! ^e^^ ^t^} ^Mji, <>> 
<38> ^ > afl^oi e^^i iflcflnj. ^p-ej S.#§k>1 ^ £^ 

<39> ^^ fl( ^ c. oj:^ ^ 2|-^7l^^ «^^]-7l nfl^-ofl s^lTfl^ <£*>^ 5 
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<L>sMl , pH ^ #ol^-§ <a^Hl# U 

[^t 1 * 2] 

3] 

4] 

5] 

*H31H £M*I, A ^7l ^ 7^1^^ ^VsMl^ 0.01 vfl>q 5 ^*g=% ^7}S\±r 

6] 

*H3lH 9X°]*], #7] #3.^- 7fl«i<q ^>5)-^^ 0.01 ifl^l 5 ^£ ^71-5]^ 
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[3^8- 7] 

aflllMI 5fl*H, P H^ 2 ifl*] 11 3* *}xt 

8] 

91 

[^^P-%> 10] 

*flr%Hl si^H, ^-71 z^Hm ^xj., a>3].av, ^#a>, md-th 

EDTA, BTA, NHEDTA, NTA, DTPA 5E^r EDG^ 3^8: ^-5-3. W71313 <3*}.g- 

51. 

11] 

aflllMl tf^l ^eflolM 0.001 ifl*l 1 ^£ $7>£)^ s. 

13^*8- 12] 

(a) te^fl 71^ tfofl ##^<?i^H ^ wfl^ia 0 ^ eM]^ <3^-§- *§^s> 
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(b) #7} eMl^ ^^l #7l ##ofl nj-ej- ^o]^ 1% 

^*Hf #31; 

(c) ^-71 yflsl^^- ^-ofl 4^ ^jel^ ^sKr #31; ^ 

(d) ^-71 e^^li <3<3 ^*ll# ^ #}^%°) *t^\sm *flrSM*l 

-g-*H sJ-^M Tjl^ ^"71 yfl^l^^-i: 7] ^ #3l» X#«H=- ^8 

1% 13] 

^12^} &<>H, ^7l (d) #31 ^, &7}5L^m ^1-g-^M #7] 51^1^ 

^€ #7l ^ ^1^ ^e] 5L^# ^*Hf #31; ^ 

14] 

*Hl2^1 ^7l eHl^ ^-71 #^>^<a^ 301 

3. steles) 1=31*1 if-*Hr 3* *Kr ^3 ^tifl^l ^1 

[^^3- 15] 

^112*^1 #7l B^li ^<*£r #7l #^r^^^ ^#^.3.^ ^ £o) 

S. &M1^€ 5}^^ ^-71 ^#^^^ ^*Hir wl°te- 
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16] 

17] 

*Hl2*J-°fl &<H>H, ^-71 (c) #31xr #^7l^^-^-ir oj-g-^ ^ ^1 = ^ 
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16 16 
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IS. 5] 
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